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Charge any fee or credit any overage associated with this preliminary amendment 

or the application filing to Deposit Account No. 19-1 135. 

* * * 



Please amend the application, without prejudice, in accordance with the following. 

In the Claims : 

Amend claim 6 as follows: 

6. A device as claimed in [one of claims 1 to 5,] claim 1 in which said given 
medium is a fluid flowing through a pipe [(20)], said first and second means for generating a 
magnetic field being disposed on the exterior of said pipe (figures 1 and 6A). 

7. A device as claimed in [one of claims 1 to 5,] claim 1 , in which said given 
medium is a fluid flowing through a pipe [(20)], said first and second means for generating a 
magnetic field being disposed inside said pipe (figure 8). 

9. A device as claimed in [one of claims 1 to 8,] claim 1. having several 
parallel magnetic field planes (figures 9 and 10). 

1 0. A device as claimed in [one of claims 1 to 9,] claim 1, in which said means 
for generating a magnetic field of variable amplitude comprises a pair of coils [(10. 10')] having 
a core of a ferromagnetic substance to close the magnetic fields generated by said coils, said 
core optionally being U-shaped, [(16)] in which case the magnetic field generated occurs in two 
parallel planes (figure 2), or E-shaped [(16)] in which case the magnetic field generated occurs 
in three parallel planes (figure 3). 

11. A device as claimed in [one of claims 1 to 1 0,] claim 1. in which said given 
medium is a limestone water, the application of the magnetic field generated preventing the 
deposit of limestone incrustations on the walls of pipes, boilers, etc. . . 
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1 2. A device as claimed in [one of claims 1 to 1 0,] claim 1 in which said given 
medium is a fuel for a heat engine, the application of the magnetic field generated enabling said 
fuel to enhance and improve combustion efficiency. 



REMARKS 

The above amendments are intended to remove multiple dependency within the 
claims prior to entry into the U.S. national phase. 

Applicant hereby requests entry of the above amendment prior to calculation of 
the filing fee and examination. 

Respectfully submitted, 
MICHEL RIERA 
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Philadelphia, PA 19102 
Telephone No.: (215) 568-8383 
Facsimile No.: (215) 568-5549 

Attorney for Applicant 
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Device fo r generating a magnetic field designed tP 
c^talvae physical -chemical reactions 

The present invention relates to the catalysis of 
5 chemical or physical-chemical reactions by moving 
magnetic fields within subetance3 to he treated and in 
particular- a device for creating a moving magnetic field 
with a view to creating stereochemical deformations of 
the molecules in a given medium . 
10 It is known that during the last world war, 

permanent magnet a were used on fuel delivery pipes of 
aircraft: engines as a means of reducing the fumea 
created, thereby making detection in the sky more 
difficult - 

IS Since then, numerous patents have been filed on the 

subject of using magnetic fields to enhance fuel 
combustion, the general features of which have related to 
static or omnidirectional and alternating magnetic 
fields * 

20 Documents OB 2.250.221, WO 33/06127 or WO 96/10692 

in particular describe the use of fixed magnetic fields, 
optionally superposed on alternating fields, with a view 
to producing a magnetic field perpendicular to or 
p^zrallel with the flow direction -of a. fluid as a raeane of 

25 inducing stereochemical reactions. 

However, the results clearly show that if the fields 
are perpendicular to the axia of the fluid pipe, the 
increase in combust ion performance depends on the speed 
at which the fuel paeaee across the magnetic field and 

3Q the intensity of this magnetic field. 

This observation is clearly reminiscent of Laplace's 



law on electromagnet! sm and p. Langevin' ^ theory relating 
to the affect of magnetic fields on any type of material, 
whether it be insulating or conductive. 

If applied to the peripheral electrons of molecules 
5 or organised molecular complexes, P. Langevin's theory, 
which explains the general phenomena of diamagneti^m, 
based on Laplace' 3 law: F = o*V~H r allows us to consider 
the question of whether the relative velocity V is not 
only that of the displacement of a peripheral electron on 

10 it© own orbit but also that of the relative displacement 
of the magnetic field with respect to the fluid, in Which 
case it causes an orbital displacement of the electron 
and leads to a stereochemical deformation of the molecule 
or molecular complex, which may be of a not 

15 inconsiderable lifetime. 

These stereochemical deformations of the molecules 
are known to be the mechanism whereby physical catalysts 
which adsorb reactance act, such as platinum foams , 
finely divided Kaney nickel, etc., which have tended to 

20 become less commonly used, having been replaced by 
chemical catalysts which often act by means of a 
comparable mechanism. 

To get a clear idea of the concepts involved, it is 
useful to look at the example of a fuel . This is an 

25 octane or at least an alkane with a longer or shorter 
chain. Prom 4 carbon atorne , i.e. butane tin this case a 
gas) , there are several possible stereochemical 
arrangements of the molecule. In its lowest energy state, 
i.e. its normal state, it has a clustered shape with the 

30 minimum of reactive sites. If the peripheral electrons of 
the molecule are excited by el magnetic field moving 
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rapidly relative Co the fuel, they change to higher 
energy @t4te^, i.e. are on a higher orbital in accordance 
with Schrddinger's theory, causing stereochemical 
deformation of the molecule. The molecule changes to a 
5 higher energy state in the linearly developed form, 
thereby offering the maximum of reactive sites; the 
activation energy of the reaction is therefore reduced 
accordingly - 

It has also been known for a long nirne that static 

10 or omnidirectional and alternating magnetic fields 
superposed co-llnearly promote crystalline seeding within 
saline solutions passing through them. 

The mechanisms which cause this are assumed to be 
those of agitation of the ions, this being generated by 

15 the Laplace forces which induce a number of shocks and 
promote eeeding . 

Accordingly, patent BE 461, 60o described a device 
which generates a rotating magnetic field designed to 
create Foucault currents as a rneans of preventing 

20 deposits of incrustation on the walls of ducts or other 
pipelines through which water to be processed flows. 

Designed as the stator of an asynchronous electric 
motor, the rotating magnetic field la produced at a 
constant intensity and rotates at the frequency of the 

2S polyphase current used. It should also be pointed out 
that the characteristics of the water causing 
incrustation may vary to a large degree and the device 
must be capable of generating a wide range of Foucault 
currents in order to cover the range required by the 

30 nature of the water to be treated. This variation is 
obtained by increaeing the thickness of the water streams 



subjected to the magnetic field or by varying the 
characteristics of the Foucault current generator along 
the path. The variation© which can be applied are 
therefore specific to the initial mechanical 
5 characteristics of the device and can not be adapted to 
suit a particular situation. 

It has been shown that the effect of a magnetic 
field on a saline solution such as water containing 
calcium salts is comparable to the effect of a magnetic 
10 field on a hydrocarbon. In fact, it is known that an ion 
does not exist in isolated form in its solvent but is 
surrounded by a set of solvent molecule©- The roalce-up of 
this set, ion plus solvent molecules, is formed as a 
result of the solvation energy and this set is kept 
15 stable, with a minimum energy, which allows the aalt to 
remain dissolved- It ia also known that the internal 
asperities of the walls of fluid-carrying pipes have 
sufficient energy to adsorb the solvation complexes, 
modify their stereochemical arrangements and initiate 
'20 crystallisation. This latter phenomenon explains the 
build-up of scale in pipes, particularly if they are 
heated. The action of a magnetic field moving relative to 
the water in addition to the simple Laplace force on the 
main electric charge which the ion represents, and which 
25 therefore naturally generates a Foucault current, builds 
up forces on the peripheral electrons of this solvation 
complex and, as with any molecule or molecular or ionic 
complex in accordance with P. Langevin'e theories, 
enables the energy of these electrons to be increased. 
3 0 The orbital change of the peripheral electrons modifies 
the stereochemical arrangement of the complex and, by the 



same solvation energy, thereby reduces the seeding energy 
fox the crystals, enabling them to be generated 
spontaneously and in large numbere within the actual 
fluid. Once created, these eeed crystals grow within the 
S fluid but no longer stick to the walls. 

In effect, in both of the applications described 
above, the results obtained have never been altogether 
conclusive , nor have they lived up to what one might have 
expected from the use of magnetic fields. Thia is 

10 explained by the fact that it is very difficult; to 
ascertain how much energy is needed to produce the 
desired deformation of the molecules due to the fact that 
it is dependent on how much energy the electrons absorb 
in order to move from one electronic orbital into another 

15 and is based on the quantum theory. Until now, no attempt 
has been made to put this latter into practice in order 
to generate magnetic fields as a means of inducing 
stereochemical deformation. 

Accordingly, the main objective of the invention is 

2 0 co provide a device for generating a moving magnetic 
field used in a fluid medium in order to induce therein 
stereochemical deformation of the molecules irrespective 
of the levels of energy required to obtain the best 
possible result. 

ZB The solution to this problem provided by the 

invention consists in subjecting the molecules or 
molecular or ionic complexes to a -wide range of magnetic 
energy vithin which the molecule or complex will be able 
to absorb exactly the energy it requires in the same way 

30 as a coloured body absorbs within the light spectrum only 
thoee radiations corresponding to permitted transitions. 
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In order to achieve this result , the overriding idea 
is that the gradient of the vector product, according to 
Laplace '& law, between the magnetic field H and the 
relative velocity V of the field in relation to the fluid 
5 should have the highest value possible, the only way of 
producing this being to apply a moving magnetic field of 
variable amplitude and variable angular velocity. It 
should be pointed out that the relative velocity v is 
essentially the displacement velocity of the magnetic 

10 field given that this velocity is higher than the 
velocity at: which the fluid circulates and that the fluid 
does not necessarily have to be moving, 

Accordingly, the objective of the invention ia to 
provide a device for generating a magnetic field moving 

15 in at least one magnetic field plane located in the 
medium to be treated and far which the vector product of 
the intensity of the magnetic field by its displacement 
velocity induces stereochemical deformations of the 
molecules of the medium . In each magnetic field plane, 

2 0 there are at least two means for generating a first and 

a second magnetic field, the directions of the magnetic 
fields aubtending a predefined angle 9 and at least one 
of these magnetic fields being of a variable amplitude 
over time so that the resultant of the two magnetic 
25 fields is a magnetic field moving in the plane of the 
field which has a variable amplitude over time and in a 
direction moving at a variable angular velocity such that 
the gradient of the vector product is of the higher z 
possible value . 

3 0 The objectives, aims and features of the present 

invention will become clearer from the description below, 



given with reference no the drawings, in which : 

figure 1 illustrates a view in section of a 
generating device of a first: embodiment of the device as 
proposed by the invention, applied to a pipeline through 
5 which the fluid to be treated ie flowing, 

figure 2 depictH a view in section of a device of 
the type illustrated in figure 1 , in which the magnetic 
field of a paixr of coila is closed by a U-shaped 
armature „ 

10 figure 3 shows a view in section of a device of the 

type illustrated in figure 1, in which the magnetic field 
of a pair of coil^ is closed by an E-ehaped armature, 

figures 4A, 4B, 4C depict respectively the 
sinusoidal amplitude of the first magnetic field used in 

15 a specific example of a first embodiment of the device 
proposed by the invention, che sinusoidal amplitude of 
che second magnetic field and the curve described by the 
vector end of the resultant magnetic field, 

figures SA t SB, 5C depict respectively the 

2 0 sinusoidal amplitude of the first magnetic field used in 

another specific example of the fixrst: ernb cadi merit of the 
device, the sinusoidal amplitude of the second magnetic 
field and the curve described by the vector end of the 
resultant magnetic field, 
25 figures 6A, €B t 6C depict respectively a view in 

section of a second embodiment of the generating device, 
applied to a pipeline through wbich the fluid to be 
treated is flowing, and the two end positions of the 
vector representing the resultant magnetic field, 

3 0 figure 7 illustrates a third embodiment of the 

device proposed by the invention in which the magnetic 
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field is not perpendicular to the direction in which the 
fluid to be treated is moving, 

figure 8 represents a. fourth embodiment in which the 
device of the invention is incorporated in the passage 
5 through which the fluid to be treated is circulating;, 

figure s is a view in section of a variant of the 
first embodiment of the invention having several magnetic 
field planes, and 

figure 10 ia a view in section of a specific example 

10 of the embodiment illustrated in figure 9 . 

As illustrated in figure 1, a first embodiment of 
the invention consists in arranging two pairs of coils 
10, ID' and 12, 12' (it should be noted that each pair of 
coils could be replaced by a single coil) in a matching 

15 layout and forming an angle of 9 degrees, this angle 
being eidjuetable and being variable between a minimum 
value obtained when the coils are in contact (as in the 
driving) and a maximum value of 1B0 D less the minimum 
angle imposed by the dimensions of the coils. The coils 

2 0 are made up of n turns of electric wire, n being variable 
by several turns in the case of high frequencies or high 
current intensities up to several thousand turns in the 
case of low intensities or low frequencies and 
conventionally having a core of a ferromagnetic 

25 substance, possibly mad© up of sheets of iron for low 
frequencies, and more generally of mild ferrites 
accepting very high frequencies. This core may be in the 
shape of a simple bar but it is possible to use shapes 
which would enable the magnetic fields to be closed such 

30 as the core 14 of figure 2 which is U-shaped or Che core 
16 of figure 3 which is E-ehaped. 
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In this embodiment , the pairs of coils are arranged 
at the periphery of the pipe 2 0 through which the fluid 
to be treated is circulating. 

It should, be pointed out that the magnetic fields 
5 applied by the coils of figure 1 are in a ssingle field 
plane whereas the magnetic fields generated by the coils 
in figure 2 are located in two parallel field planes due 
to the U- shape whilst those of figure 3 are located in 
three parallel fields due to the E-ehape. 

ia In the device illustrated in figure 1, each pair of 

coils is supplied by a current complying with a law of 
natural amplitude which may be any and a natural 
frequency without necessarily being in any relation one 
to the other. The resultant field is then of a totally 

15 variable amplitude which may possibly and periodically he 
the vector sum of rhe maximum amplitudes of the 
separately produced fields, which can represent quite 
considerable amplitude variations of the fields, variable 
in direction depending on the angular velocities which 

20 are also variable and which may assume high values 
depending on the frequencies used. The spectrum of 
energies represented by H A V as a function of time is 
therefore very wide and amply covers the bands of energy 
required to change the molecules from a stable, low 

25 energry state into an excited, higher energy state which 
will be of an acceptable lifetime. 

One embodiment using the device schematically 
illustrated in figure 1 consists in using pairs of .coils 
generating magnetic fields whose amplitude is sinusoidal 

30 as a function of titrie _ Accordingly, sinusoidal currents 
may be applied to the pairs of coils, having different 
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amplitudes, the same frequency but phase-shif tad by any 
angle. Figures 4A and 4B provide graphs of the magnetic 
fields generated by the coils at a phase-shift of 90". 
Figure 4C illustrates the curve described by the end of 
the reaultant magnetic vector and that of its angular 
sweep velocity, the drawing being given for time 
intervals of one eighth of the period, and clearly 
illustrates the fact that the gradient is steeper the 
greater the difference in amplitudes . 

Sinusoidal currents of the same amplitude but which 
have different frequencies from one another, for example 
double, may also be applied to the two pairs of coils. 
The graphs of the magnetic fields generated by such coils 
at double frequency are illustrated in figures 5A and 5B . 
Figure 5C shows the curve described by the end of the 
resultant magnetic vector and that of it© angular sweep 
velocity, the drawing being based on a unit of one eighth 
of the lowest frequency. It clearly illustrates the fact 
that the gradient is steeper the greater the difference 
between the frequencies. 

In the case of the two examples above , we have 
highlighted the importance of the differences in 
amplitude and frequency of the fields combining to 
produce the variable moving field. 

To keep matters simple, we have not illustrated 
variations in the resultant fields other than those 
produced by phase-shifts of 90° or variations in the 
resultant fields produced by the valuer which may be 
assumed by the angle 0 between the two directions of the 
component fields. The person skilled in the art will know 
how to continue this demonstration. 
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A second embodiment of the device proposed by the 
invention is illustrated in figures SA, SB, SC. In these 
instances, the device has a pair of permanent magnets 3 0 
and 30'- (a single permanent magnet could also be used). 
5 diametrically opposed so that their fields are combined 
(the Korth pole of one faces the South pole of the other) 
and a pair of matching coils 3 2 and 32' , i.e. 
diametrically oppoaed and wound so that their fields 
combine, placed at 8 degrees from the magnets as 

10 illustrated in the drawing. When current complying with 
a law of any intensity (this may of courae v e Binuacidal 
but it may also be gaw-Looth or any other- law which is 
repetitive or not) is applied to the coil© the vector sum 
of the magnetic field created by the permanent magnets 

15 and the field of fixed direction but variable amplitude 
generated by the coils gives a resultant field whose 
amplitude, direction and algebraic velocity are variable. 
This resultant field may be described as oscillating and 
exhibits all the characterise ica of the invention. Figure 

20 €B illustrates the position of the resultant field when 
the variable field is maximum in one direction and figure 
£C when the field is maximum in the opposite direction. 
During our endeavours to obtain a wide variation in the 
spectrum V~H, it was particularly interesting that the 

25 direction in which the resultant field is displaced 
changes; this ia particularly so in this instance with 
these fields which can be described as oscillating. 

Between these two extremes, illustrated in figures 
SB and SC, the reaultant field vector is displaced at a 

3 0 variable angular -velocity and at an amplitude which is 
also variable, complying with the law of the current 
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applied to the coils. It may be noted that the end of the 
vector representing the resultant magnetic field is 
located on a segment whose two ends A and B are reached 
at the two maxima of the variable field. It is 
5 interesting to note that if the cores of the coils are U- 
shaped or E-ehaped, the permanent magnet, whose length is 
equal to the distance of the poles from the U or E, these 
poles emitting fields in opposite directions, the 
movements of the fields combined with the static field of 
10 the permanent magnet are naturally of the opposite 
direction, which increases the values of the spectrum of 
H~V sought . 

The device is of a simple construction and requires 
nothing more than. a current generator of variable 
15 frequency in order to place the spectrum of the values 
V~H in the desired range to produce the required 
reaction* 

The field plane is not necesaarily perpendicular to 
the axis of the fluid flow through, the passage 2 0 but may 

20 be inclined at a certain angle, as are the coile 34 and 
34* of the third embodiment of the device illustrated in 
figure 7 „ This inclination may be of any value since 
within the product V~H, the velocity considered is not 
that of the fluid movement but solely that of the 

2 5 relative displacement of the field and the angle between 
V and H is therefore always 9 0° although if the angle of 
inclination were greater, it would tend to move the coils 
farther apart and consequently reduce the intensity of 
the field produced. It is therefore reasonable not to 

30 exceed 45* for this angle of inclination relative to the 
axis of the fluid pipe . 
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In a fourth embodiment of the device proposed by the 
invention, the pairs of coils 3£, 36' and 36, 39' or 
polar elements are inside the pipe 20. In this case, the 
polar elements are coated with an electrically insulating 
5 resin 40 which is not ferromagnetic. This is also almost 
the equivalent of an asynchronous motor with a central 
atator, again with the same difference that the angle 
subtended by the axis of the coils, pairs of coils or 
permanent magnets is not imposed but must be calculated 

10 in order to obtain the desired result. If encased in an 
insulating resin, it can not, unfortunately, be adjusted 
sub sequent ly , 

So far, all the polar elements (permanent magnets or 
coils) have been shown as being in a same field plane - 

15 However x since the polar elements have a natural width 
which is not limited in theory but is so by practical 
conditions, hence ranging between several millimetres and 
up to as much as several centimetres and more in the case 
of large devices, it is possible to think in terms of & 

20 given section of width within which the effects of the 
moving fields will occur. It is therefore perfectly 
conceivable, as illustrated in figure 9 and figure 10, 
which is view in section of a specific example of figure 
9 in which all the coils are aligned along one generatrix 

2 5 in the passage, to join any number of seer ions of moving 

fields -which may possibly have the same spectrum 
characteristics as regards values , with the sole aim 

of increasing the field of action and the total power of 
the device, but these may also be totally different. 

3 0 In all the embodiments of the device proposed by the 

invention described above, the use of magnetic fields 
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whose amplitude and displacement velocity are variable is 
a simple method and offers a large degree of flexibility 
sine** the intensity of the magnetic field, its range of 
variation and its displacement velocxcy are values which 
are entirely controllable, being readily adaptable to the 
type of chemical or physical -chemical reaction required, 
and act on the very core of the aubenances, regardless of 
their nature, be they gas, liquids irrespective of 
viscosity or powdered solids, and nor only on the 
adsorption surfaces. Efficiency is therefore particularly 
enhanced and ia totally independent of the velocity at 
which the fluid ±a moving, it aleto being possible for che 
fluid to be static. 

By adapting the parameters (intensity, frequency, 
amplitude, angular velocity) , it is possible to cover 
larger or Bmaller spectra of values V~h which can be 
adapted to suit the type of chemical or physical -chemical 
reaction required. 

The first embodiment of the device proposed by the 
invention (illustrated in figure 1) is mainly used in 
applications involving the magnetic treatment of water 
liJcaly to give rise to incrustation. The anti-scale 
effect is totally independent of the velocity at which 
the water is moving in the magnetic field since it is the 
field which varies as regards amplitude, displacement 
velocity and direction of . movement „ The ayatem can be 
adjusted, even after it hap been set up and not just 
during manufacture a.s with the situation described in 
document BE 4S1.600, and covers a. very broad range of 
values H A V. 

The coils or pairs of coils are placed in a same 
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plane around the main water delivery pipe, which means 
that no plumbing work is required if the pipe is of a 
non~ ferromagnetic substance (usually copper or pvc) . The 
angle formed by the pairs of coils can be adjusted, which 
5 facilitates installation, water pipes generally being 
close to walla. Current is applied to the coils or pairs 
of coils by independent current generators , each being 
separately adjustable with respect to frequency in order 
to adjust the spectrum of values v^h to take account of 

10 the latitude for adjusting the angle formed by the pairs 
of coils. Consequently, the device can be readily 
adjusted to suit the characteristics of the water pipe 
and the nature of the water, which contains nothing more 
than calcium carbonate in solution- The range of spectra 

15 which is possible in terms of values means that 

solvation complexes other than that mentioned above can 
be treated. 

The second embodiment illustrated in figure 6A 
mainly finds applications in injection or carburettor 
2Q heat engines with enhanced fuel delivery. The device 
significantly increases the energy efficiency of the fuel 
and reduces pollution. In the case of injection engines, 
one or more devices may be placed on the pipes delivering 
fuel to the injectors and quite close to them. A simple 
25 monophase current generator with a signal of any shape, 
being adjustable in frequency between several hertz and 
several thousand hertz, powered by the battery when 
contact is made, io sufficient. 

The size of the magnets and coils is adjusted to 
3 0 match the section of the fuel delivery pipes , 

In the case of carburettor engines, ttie devices are 



mounted on the admission pipes for the mixture- Since 
these pipes are of a larger diameter, the dimensions of 
the device are adjusted accordingly. 

Generally speaking, the device proposed by the 
invention can be used for any typo of fluid where a 
specific type of behaviour can be improved. Since the 
action of the device ia totally independent of the 
natural movements of the fluids, the fluids do not have 
to be flowing through a passage and cdn be static in a 
container. By way of example, although this is not 
restrictive, the solubility of essential oils in water 
can be improved by the action of the device proposed by 
the invention . 
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CLAIMS 

1) A device for generating a magnetic field moving 
in at least one magnetic field plane located in a given 

5 medium and in which the vector product of the intensity 
of the magnetic field by ite natural displacement: 
velocity creates stereochemical deformations in the 
molecules of said given medium; 

©aid device being characterised in that at least a 

10 first means for generating a first magnetic field and a 
second means for generating a second magnetic field are 
placed in each magnetic field plane, the directions of 
aaid first and second magnetic fields subtending between 
them a predefined angle 8 and at least one of said first 

IS and second magnetic fields being of an amplitude which 
can be varied over time so that: the resultant of said 
fir^t and second magnetic fields is a magnetic: field 
moving in said field plane having an amplitude which is 
variable over time and a direction moving at a variable 

2 0 angular velocity so as to obtain as high a gradient as 
possible of said vector product. 

2) A device as claimed in claim 1, in which said 
first means for generating a magnetic field is a 
permanent magnet or a pair of permanent magnets (30, 30') 

2 5 and the second means for generating a magnetic field is 
a coil or a pair of coils (32 f 32' ) to which is applied 
a current whose intensity can be varied over time so that 
the resultant magnetic field is a moving magnetic field 
oscillating (Fig. 6B and 6C) between two positions 

30 corresponding to the two maximum values, in absolute 
value, of the intensity flowing through the coil(s) . 
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3) A device as claimed in claim 1, in which said 
first means for generating a magnetic field is a coil or 
a pair of coils (10, 10') and the second means for 
generating a magnetic field is a coil or a pair of coils 

5 (12, 12') , the currents applied to each coil or pair of 
coils being of variable amplitudes and frequencies and 
bearing no relation to one another. 

4) A device as claimed in claim 3, in which the 
current applied to the coil or coils of said first means 

10 for generating a magnetic field (ID, 10') and the current 
applied to the coil or coils of said second means for 
generating a magnetic field (12, 12') are sinusoidal 
currents of the same frequency but of different 
amplitudes and being shifted in phase by BO 9 . 

15 5) A device as claimed in claim 3, in which the 

current applied to the coil or coils of said first means 
for generating a. magnetic field (la, 10' ) and the current 
applied to the coil or coils of said second means for 
generating a magnetic field are sinusoidal currents of 

2 0 the same amplitude but different frequency. 

6) A device aa claimed in one of claims 1 to 5 r in 
which said given medium is a fluid flowing through a pipe 
{2 0} , said f irgt and second means for generating a 
magnetic field being disposed on the exterior of said 

25 pipe (figures 1 and 6A) . 

7) A device as claimed in one of claims 1 to S , in 
which said given medium is a fluid flowing through a pipe 
(20) , said first arid second means for generating a 
magnetic field being disposed inside said pipe (figure 

30 8) - 

8) A device as claimed in claim 6 or 7, in which 



said magnetic field plane (s) form(s) an angle of between 
45 and 90° with the direction of flow of the fluid to be 
treated, 

9) A device as claimed in one of claims 1 to 8, 
having several parallel magnetic field planes (figures 9 
and 10) . 

10) A device as claimed in one of claima l to 9. in 
which said means for generating a magnetic field of 
variable amplitude comprises a pair of coils {10, 10') 
having a core of a ferromagnetic substance to close the 
magnetic fields generated by said coils, said core 
optionally being U-ehaped (16), in which caae the 
magnetic field generated occurs in two parallel planes 

(figure 2), or E-ghaped (16) , in which case the magnetic 
field generated occurs in three parallel planes (figure 

11) A device as claimed in one of claims 1 to 10, in 
which eaid given medium is a limestone water, trie 
application of the magnetic field generated preventing 
the deposit of limestone incrustations on the walls of 
pipes, boilers, etc- . . 

12) A device a@ claimed in one of claims 1 to 10, in 
which 3a id given medium is a fuel for a. Heat engine, the 
application of the magnetic field generated enabling said 
fuel to enhance and improve combustion efficiency. 
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Device fox generating a magnetic field designed to 
catalyse physical -chemical reactions 

ABSTRACT 

5 

A device for generating a magnetic field moving in 
at least one field plane located in a fluid to be treated 
and in vhich the gradient of the vector product between 
the intensity of the magnetic field and its displacement 

10 velocity induces stereochemical deformations of the 
molecules of the treated fluid, which may be a. limestone 
water or a fuel . Sach field plane may have a first 
magnetic field generator such as a pair of coils (10, 
10' > and a second magnetic field generator such as a pair 

15 Of coil* (12, 12*) forming an angle 9 with the first 
generator, both being disposed at the periphery of the 
pipe (20) through which the fluid to be treated ie 
flowing. At: least one of the two field generators 
generates a magnetic field whose amplitude is variable 

20 over time so that the resultant is a magnetic field 
moving in the field plane having a variable amplitude and 
a direction moving at an angular velocity euch as no 
obtain the highest possible gradient of the vector 
product . 

25 

FIGURE 1. 
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